India has experienced phenomenal growth in urbanization in the last few decades putting massive pressure on basic infrastructure and services. 
INTRODUCTION

Background
India has experienced phenomenal growth of its cities. The rate of urbanization has grown rapidly from 26 per cent in the 1990-2000 decade, to 30 per cent in the 2000-2010 decade. Projecting this growth rate forward, the urban population will be 40 per cent of the total projected population of 1470 million by 2030. Urbanization at this scale will put massive pressure on a city's natural resources and the ability of the Indian cities to provide basic infrastructure and services.
A look at the background of the sustainability issues reveals that a lot of research has been done on this topic on a global scale, starting with the Brundtland commission report in 1987, which sparked global efforts to construct sustainable development indicators. In1992, governments of 178 countries worldwide met at Rio de Janeiro for the UN conference of Environment and Development (also known as the Earth Summit) in order to address the urgent problems of environment protection and socio-economic development. India was however not a member state. In fact, in India, till 2008, no city had registered an indicator development initiative (Nathan and Reddy, 2008) though now the Indira Gandhi Institute of Developmental Research, Mumbai is attempting to measure the sustainable development for mega-cities like Mumbai and Bangalore (Reddy and Balachandra, 2013) .
Since the focus of this paper is to assess social sustainable development, it is important to understand that a social sustainability framework cannot be developed in isolation but has to be obtained in conjunction with a comprehensive sustainability framework under the four dimensions of Social, Economic, Environmental and Institutional development. Each of these three dimensions is an equally important component of sustainable growth and must be integrated from the outset while developing a sustainability framework (von Hauff et al, 2013) . Once the integrated sustainability model has been developed, the Social dimensional model will be developed with indicators under each theme.
METHODOLOGY
The study was conducted with the following objectives To form a hierarchal framework of urban social sustainability after studying the urban sustainability as a composite framework encompassing social, economic, environmental and institutional dimension and then focusing on the social dimension. The framework is to be to be tailor made for India by a. Mapping theoretical definitions and global practices to Indian policy regulations b. Making a gap analysis of India's performance vis-a-vis the global aggregate performance based on sustainability indicators. To form a composite index for social sustainability and understand the dynamics of social sustainable development by a. Finding the correlation between the dimensional index and thematic index b. Understanding the macro-economic factors impacting urban social sustainability
The research methodology used was as follows: i. Developing a thematic comprehensive framework of urban sustainability within the four dimensions of economic, social, environmental, and institutional sustainability. ii.
Obtaining a model for urban social sustainability with indicators under each theme. iii.
Sampling the state and cities on which the model will be tested iv.
Data collection from secondary sources for the cities v.
Creation of a composite urban social sustainability index by: a. Normalisation of indicator values b. Allocating weights to indicators using expert surveys and confirming the results with weights obtained from factor analysis. c. Linear aggregation of indicators under each theme to obtain theme index. d. Determining the directionality of the scores e. Linear aggregation of thematic index to obtain composite dimension index value. vi.
Testing the model through multivariate analysis vii.
Analysis of the results
Establishing a framework for urban sustainability
As discussed earlier the four dimensions of Social, Economic, Environmental and Institutional need to be discussed in tandem for integrated sustainable development. In this section we try to map practice, policy, and theoretical definitions to obtain the conceptual framework for Indian urban sustainability. In the absence of a nationally defined sustainable strategy, the report of the sub-committee on Development of Sustainable Habitat Parameters in the Field of Urban Planning by Town and Country Planning Organization, Government of India, Ministry of Urban Development (Town and Country Planning Organisation, 2011) , formed the basis of sustainable urban policy guidelines. The global initiatives taken were Social Progress Index (Stern et al,2014) , (Westfall and de Villa ,2001) , Global City Indicator (World Bank,2008) , FEEM Sustainability Index (Carraro et al. ,2009) , International Urban Sustainability Indicators List (Shin L-Y et al. ,2011) . In Table 1 , after mapping the themes for each of the dimensions (Social, Economic, Environmental and Institutional) under global practices and India's Sustainability Strategy, the resultant framework obtained gives the common themes that can be applicable for India. Establishing a framework for urban social sustainability To form the conceptual Urban Social Sustainability model, a mapping was done for each indicator between theory, policy and practice, and a gap analysis was done on the resultant common indicators to understand the potential weak zones where India falls behind the world aggregates. The theoretical basis for the model was obtained from relevant literature review. If there was mapping on three or more areas, the indicator was included in the resultant framework. The criteria for selection of indicators was that it should follow the Bellagio practices of being policy relevant, simple, understandable and valid (Hass et al., 2004) and that there should be availability of time series data which is cost effective i.e. good quality affordable data. All data used for comparison were as of 2011. The resultant framework started with 44 indicators (as seen in Table 2 ) but after factor analysis they were narrowed down to 26 collinear, consistent and comprehensive indicators (as seen in Table 5 ). It was important that the framework was not indicator rich and information poor .The framework included only the outcome indicators as there is lack of consensus on how the input leads to outcomes. 
Housing shortage (per cent)
Source for theoretical base-access to water and sanitation facilities (World Bank, 2008) , authorized electrical connections and interruptions, nutrition (Stern et al., 2004 ) quality of service (Kaufmann et al, 2005) provision and access to civic amenities and a clean safe and healthy living environment for all, safe and sufficient drinking water (Mahadevia, 2001) Table 2 , the following discussion will be limited to the final 26 indicators chosen (as also seen in Table 5 which gives the final indicator list for calculating the USSI ) after factor analysis on the 44 indicators.
Demography
Demographic growth is the single most important criterion putting pressure on infrastructure resources. Except City Data Book (by Asian Development Bank), demographic growth as a theme is absent in most of the global initiatives relating to sustainable development. India is the second most populous country in the world with more than one sixth of the world's population.
Though the world population has increased by 15 per cent between 2000 and 2011, India's population has increased by 18 per cent in the same period. Referring to 
Education
Educational attainment is a proxy for human capital development and in India there is a lot of gender disparity and caste disparity in educational benchmarks. Referring to Table 2 the final indicators under the housing theme were: 1. School enrolment rate (primary and secondary): It is higher than the world average at the primary school level but lower than the world average in the secondary school level. 2. School drop-out rate (primary and secondary): The drop-out rate is much higher than the world aggregate at primary and secondary level. 3. Student/teacher ratio (primary and secondary): India is performing better than the world average.
Health
There has been positive trend in the development of health infrastructure in terms of hospitals, dispensaries and public health centres (SRS Statistical Report, 2011) . In spite of government expenditure on healthcare a substantial increase, the indicators on mortality rates, though constantly falling, show much scope for improvement. But the positive trend is that the though the world birth rate has fallen by 4 per cent in the period between 2000 and 2011, India's birth rate has fallen by 16 per cent. Referring to 
Housing
The demand for affordable housing, along with high levels of urban poverty, has led to the emergence of slums in India. It is important to achieve significant improvements in housing facilities for slum dwellers. Referring to Table 2 the final indicators under the housing theme were: 1. Land price per income ratio: For affordability, the housing to income ratio should not be greater than 4 in EWS (economically weaker sections) and LIG (low income Groups) and for this land cost is a prime constituent. 2. Percentage of housing on unauthorised land has increased due to rising slum population 3. Percentage households in self-owned houses are higher than the world average. 4. Housing shortage is very acute in urban India in the affordable housing category.
Poverty
The national poverty gap ratio at 4.8 is one of the highest in the world though it has consistently fallen over the years. Referring to 
Safety
Global studies show that 60 per cent of all urban residents in developing countries have been victims of crime at least once over the past five years. Urbanization, particularly in the developing world, has been accompanied by increased levels of crime, violence, and lawlessness (UNHabitat, 2011). Referring to Table 2 the final indicators under the safety theme were:
1. Crime rate per a hundred thousand populations: Crime rate in India is much lower than the world average. 2. Accident rate per a hundred thousand populations: Road accident fatality in million plus cities is lower than world average.
Access to basic services
Access to reliable supplies of safe drinking water and sanitary disposal of sewage are two of the most important means of improving human health. Referring to Table 2 
State of Odisha for testing the framework
The state of Odisha has been intentionally chosen for testing the framework. Almost half of Odisha is below the poverty line. It has lagged behind the national average in terms of literacy rate, life expectancy rate, infant mortality rate and child mortality rate. (Government of Odisha,2004) . This high incidence of poverty and relatively low level of human development feed into each other creating unsustainable conditions. Although it has always been one of the least urbanized states in India, since 2011, Odisha has seen rapid rates of urbanisation, as seen by the decadal growth rate of 30.28, almost in line with national average of 32.60. The population of the state has grown by 14 per cent between 2001 and 2011, but the urban population has grown by double the rate. This provides the best context for the sustainability impact to be studied in terms of whether the infrastructure services match the growth in population.
The sampling universe consists of mid-sized cities (population between one to ten lakhs) in India because they constitute two-third of the total number of cities having a Municipal Corporation. These mid-sized cities are unable to prove their credit-worthiness for international loans and hence the constraints to their economic sustainability are very severe. Out of the five cities of Odisha having municipal corporations, four cities of different levels of maturity have been studied. Bhubaneswar, being the capital is a new and planned city, while Cuttack is a heritage city with a 1000-year-old history. Berhampur and Sambalpur are almost two hundred years old.
Creation of a composite urban social sustainability index
Most of the data for the cities has been obtained from the relevant municipalities (Comprehensive Development Plans), NUIS (National Urban Information System) and Census data as of 2011. Other sources of data are Government reports like District Census Handbook, District Information system for education, Annual Health Survey, Odisha Economic Survey etc. (Refer Table 5 ).
Normalization of indicator values
In real-life situations, indicator values have different measurement units (income in local currencies, electricity in KWh, etc.). For developing composite indicators, it is essential to transform the values of all these indicators into some standard form. Thus, for each of the indicators included in the analysis, a relative indicator is estimated using the actual, minimum and maximum sustainability threshold values. For comparing best case and worst-case scenario, the four cities (Siliguri, Asansol, Raipur and Amritsar) of comparable population, character and regional setting have been taken. The relative indicator is developed using a scaling technique where the minimum value is set to 0 and the maximum to 1. The equation used for this is:
Relative indicator = Actual value -Minimum threshold value ----------------------------------------------------------------Maximum threshold value -Minimum threshold value
Source: (OECD, 2008)
Giving weights to indicators
Weights to the indicators were obtained by doing expert survey with a questionnaire using constant sum rating scale. The weights so obtained almost matched with the weights obtained from factor analysis confirming the validity of the expert survey and choice of indicators.
Linear aggregation of indicators
The composite thematic value can be found by Ti = l∑ k=1 w k x ik = w 1 s i1 + w 2 s i2 + +....
... w m s il (1)
Where Ti the overall score of theme i and x ik the Relative indicator value i for criterion j of which wj is the weight.
Testing the model through multivariate analysis
Cronbach Alpha showing the coefficient of reliability based on the correlation between individual indicators, is the most common estimate of internal consistency (OECD,2008) . The acceptable threshold is 0.6. Majority of the themes have a very high internal consistency among indicators under it (value greater than 0.7) (Refer Table 3 A). Since one (Equity) of the 8 themes is less than 0.6 it is dropped from the final dimensional index calculation. Testing the themes under the Social Sustainability dimension also reveals a strong alpha value of 0.726. (Refer Table 3 C). Factor Analysis was conducted to investigate the overall structure of the indicators under each theme and assess the suitability of the dataset by means of suitable multivariate methods like principal components analysis. It also provides the weights for each of the individual indicators under each theme. Themes under the social dimension were matched with the weights given by the expert survey and verified the expert opinion. The sample adequacy was tested by KaiserMeyer-Olkin test (value to be greater than 0.500) and the Bartlett's test of sphericity ( significance level should be less than 0.05). (Refer Table 3B ). Majority of the themes satisfies this test.
Obtaining the directionality of the scores
Value judgements are necessary in deciding the vector qualities (i.e., the direction) of the indicator scores (Voogd, 1983) . That is, to judge whether a particular theme is contributing positively or negatively to sustainability. For some themes, a higher criterion score implies a better sustainability, whereas for other themes, a higher criterion score might imply lower sustainability. The first kind of criteria is referred to as 'benefit criteria' while the second type is denoted as 'cost criteria'. Of the eight themes under social sustainability, four themes are categorised as benefit criteria, namely education, access to basic services, equity and poverty alleviation. The remaining four themes fall under the umbrella of cost criteria, namely demography, health, safety, and housing. For the scores to be formulated according to higher the better, the following transformation will be made:
Directed Standardised score = Standardised score( for Benefit Criteria) Directed Standardised score = 1-Standardised score (for Cost Criteria)
The benefit and cost criterion were decided after expert consultation.
Linear aggregation of the thematic index to obtain the dimensional index
The overall score of dimension value for Urban Social Sustainability is obtained by multiplying the score of each criterion (cost and benefit) by the weight of that criterion, and then adding all those weighted scores together.
... w m s im (2)
Where, USSI is the overall score of dimension (urban social sustainability index) and xij the score of option i for criterion j of which wj is the weight. The inputs in the model are both weights and scores. This linear aggregation is the summation of weight x standardised score for benefit criterion themes, and weight x (1-standardised score) for cost criterion themes. The weights are obtained from factor analysis by using the shared covariance value. The final USSI scores for the 4 cities are given in Table 4 . As seen from the table Cuttack leads in social sustainability, followed by Berhampur , Bhubaneswar and Sambalpur. The final indicator list for calculating the USSI with the true and relative indicator value are shown in Table 5 . 
RESULTS ANALYSIS AND DISCUSSION
This paper will not attempt to diagnose the problem areas for the individual cities but limit itself to understanding the dynamics of Social sustainable development in general for India. For this reason the scope of analysis will be limited to Finding the correlation between the dimensional index and thematic index. Understanding the macro-economic factors impacting Urban Social Sustainability.
Correlation between social sustainability index and its constituent themes
To understand the importance of the various constituent themes of Urban Social Sustainability, a correlation analysis is conducted between the social sustainability level of the sample cities and the constituent themes (like demography, education, health, housing, poverty, safety and access to basic services) which could help the policy makers to make decisions regarding financial planning and prioritization of resource allocation among the themes. Figure 1 shows strong positive correlation between all the thematic indices and social sustainability index but the strength differs in its intensity as indicated by the correlation coefficient (r value seen in table below). Conducting a scatter plot analysis between USSI (Urban Social Sustainability Index) and the thematic indices shows that education is fundamental to improving the social sustainability. As can be seen in the table, there is very high correlation (r = 0.826) between educational index and social sustainability index. This is followed by correlation of safety index(r = 0.801), access to basic services index (r = 0.793) and health (r = 0.769) with USSI. This is indicative of the huge role played by these themes on Social Sustainability. The urban policies should focus strongly on these critical zones of education, health, safety and access to basic services. For India to achieve sustainable growth, human development, which is a function of social policies and economic growth, is very essential because it enhances the power of the citizens to participate in the development process. The synergies in the social sector mainly work through feedback loops between education, basic infrastructure services and health. For instance, higher education has a positive impact on health status and in turn health is an input for higher education. The impact of education is most powerful because it affects all human development outcomes like health (in terms of family size and nutritional status) and basic services (for healthy living conditions). India has a very large percentage of persons in the working age group but without a healthy population it will be difficult to realize the demographic dividend. Health and sanitation do not respect boundaries. Poor health conditions are brought about by unsafe drinking water, poor sewage networks, lack of public toilets and waste collection strategies. So as seen in Figure 2 the sectors of education, access to basic services and health work synergistically to produce sustainable social development and urban policies should focus on these core sectors.
Hence in a developing nation like India where resources are in short supply, the resource allocation amongst the various sectors could be in the order of their importance to the social sustainability. The dimensional and thematic indices thus evaluated help the policy makers to make well informed judgements. 
Macro-economic factors impacting urban social sustainability
The next objective is to understand the drivers of urban social sustainability. Hence a correlation analysis is conducted between the social sustainability level of the sample cities and various macro-economic factors like economic prosperity, population, population density, and income inequality, environment and migrant influx. The purpose of this analysis is to predict the optimum balance of a city in terms of parameters like economic prosperity, size, density, income inequality, ecological balance and migrant influx that may ensure a socially sustainable city.
Population
Looking at Figure 3a , the scatter plot between population and USSI brought forth a very interesting observation -With increase in population there is increase in the social sustainability level but only up to a critical population level of 5 lakhs, after which there is a downtrend. This implied that after the critical turning point of inflection, the social sustainability growth model needs to be revised. This shows 5 lakhs population is the sustainability bottleneck.
Economic Prosperity
The sample cities are in various stages of development-some are very mature cities like Cuttack (thousand years old) and some are new cities like Bhubaneswar. But irrespective of the stage of development there is very little correlation between economic wealth and social sustainability. Here economic wealth is being represented by per capita GDP (which is the most commonly accepted measure). Barring two outliers, the scatter plot is clustered in a single vertical straight line in Figure 3b .
Population density
The scatter plot shows a very important observation. There is a fairly strong positive correlation between a city's population density and USSI .The distribution of the scatter plot in Figure 3c shows an upward trend which flattens out at the critical point of 8000 persons per sq km. Any economic advantage due to increase in density (because of economy of scale) is not felt beyond this point. This shows a density of 8000 persons per sq km is the sustainability bottleneck.
Income Inequality
Looking at Figure 3d , the scatter plot shows a strong negative correlation between income inequality and social sustainability. GINI Coefficient is a common measure of income inequality. It is a coefficient ranging from 0 to 1 where 0 is a state of perfect equality and 1 is the state of perfect inequality. As the income inequality increases the Social sustainability decreases. This shows equal distribution of wealth contributes strongly to the social sustainability. Figure 3e shows a weak positive correlation between the environment's impact (symbolically measured by the percentage of PM 10 exceeding the acceptable range in a 24 hour period) and urban social sustainability index. Percentage of PM 10 exceeding the acceptable range in a 24 hour period is a commonly acceptable measure of air pollution used by global initiatives. There is no distinct pattern observed. The weak positive correlation can be explained by the fact that the higher is the air pollution, the higher is the impact on health, which in turn impacts the social sustainability. Figure 3f shows a strong negative correlation between migrant's influx and social sustainability. The downward trend is indicative of the inverse relationship between the two variables. With increase in the number of migrants, the social sustainability levels decrease. The migrant population in this case has been represented by percentage of slum population. With increase in the influx of migrants to cities there is an infrastructure crunch in terms of education, health, housing, access to basic services and increase in security and safety concerns too. The sustainability of mid-sized cities is positively correlated to population size and density. (Refer figure 4) . However there are turning points beyond which the city's sustainability slows down. This is especially so when the population is greater than five lakhs and density greater than 8000 persons per sq.km. Sustainability is negatively correlated to migrant influx and income inequality.
Environment
Migrant Influx
It is important to leverage on the economies of scale that a large population with a major percentage of people in the working age group brings. Increasing density so that it makes the infrastructure costs sustainable and equitable distribution of income are other methods, which brings rich dividends in terms of sustainability. The migrant influx from rural areas could be diverted to the smaller urban centres and turn it into their economic advantage instead of making the mega and midsized cities untenable in terms of infrastructure and services. Beyond the turning points the urban focus and financial flow should be diverted to smaller urban centres which should be developed to have a strong economic base.
Positive correlation between sustainability with population size and density
Negative correlation between sustainability with Migrant influx and Income Inequality 
CONCLUSION
The objective of the research was to create an output based measure of urban India's social sustainability. The theoretical construct is custom made for India by mapping Indian sustainability policies with global initiatives and theoretical definitions, and doing a gap analysis to identify India's weak sectors in comparison with world sustainability. It is tested in the state of Odisha which is at the bottom of the urban ladder but growing at a tremendous speed and hence an appropriate test site because the infrastructure is not growing at the same relative speed. The same framework with contextual additions or deletions would work elsewhere in India. The indicators are limited in number and easily available from Census and NUIS (National Urban Information System) data. The trends can be seen in a 10 yearly time-series data to map the progress. However one size cannot fit all. India being a vast country context plays a very important role and the generic framework may be improved on a case to case basis .The weights to the indicators may vary as per local conditions. One of the main purposes of forming a composite social sustainability index is the allocation of resources amongst the various sectors of Social dimension. The correlation analysis between the thematic index and dimensional index gives a scientific basis for prioritization of resource allocation amongst the various social sectors. In India there are so many cross currents between urban growth and policy reality that these indicators not only help to inform and empower policy makers, citizens, researchers and activists to measure and monitor sustainable development but also for policy making and for prioritization of budget allocation between various sectors. This research shows conclusively that in India education is fundamental to improving the social sustainability and urban policies should focus strongly on the critical zones of education, health and access to basic services.
To achieve faster economic growth, there is need to enhance human capabilities. Investments in health, education and basic services can enhance human development in midsized cities and towns that are at the centre of India's development trajectory. The challenge of urbanisation in India is to ensure planning for these basic services delivery at the minimum standards. In the context of Odisha, public policy for promoting human development has to contend with the fact that a low level of human development is accompanied by a very high poverty ratio and a poor growth performance. In such a scenario, it may be suggested that the optimal policy objective should be to forge strong links between growth and human development so that both become mutually reinforcing. The high incidence of poverty, and low participation in school and higher education, feed into each other. Establishing publicly funded educational institutions and pro-active policies alone can break this vicious cycle. A functional public health system will be critical to stabilizing the total population and reducing the total fertility rate. For economic growth to effectively reduce poverty on a sustainable basis, policy interventions for the enhancement of health and educational status and basic services are urgently required.
The second objective of creating the social sustainability index is to predict the parameters of a city in terms of economic prosperity, size, density, ecological balance etc., which may ensure a socially sustainable city. Economic prosperity and environment have a very weak positive impact on urban social sustainability but there is a distinct impact of population, density of population, migrant influx and income inequality on urban social sustainability. However blindly following the model of pursuing economic growth through population expansion and density will prevent sustainable growth. Beyond the turning points where the sustainability slows down there should be change in the existing models of development. The focus should be on the conversion of these mid sized cities into smart and low carbon cities which will strengthen their carrying capacity. Secondly the financial flows should be diverted to the smaller urban centres so that the imbalance between economic growth and social development which occurs in the mid sized cities could be offset by a cluster of growing small urban centres.
There is strong inter-relationship between the themes under the Social dimension. The vicious cycle begins with unplanned demographic growth as seen in the case of Bhubaneswar where the slum population makes up more than a third of the total population growing at a rate of 19.5 per cent per annum compared with the 5.75 per cent per annum growth of city population. This rapid growth does not come with the corresponding urban infrastructure growth and this widens the urban divide. Because of the inequitable distribution (in terms of income, housing, health, basic services, education divide) the cascading effect on each of the themes continues. India's policy measures are rightly geared towards inclusive growth and slum prevalence wherein through a multi-pronged approach of skill building, increasing provision of basic services, community development and security of tenure, the slums prevalence has fallen from 41.5 per cent in 2000 to 28.5 per cent in 2011, making it the second most successful country in the world after China in slum improvement. (UNDP, 2011) .
It would be worthwhile to mention in this context that recently Bhubaneswar has been ranked the premier city of India from among the 28 smart cities; however its sustainability in the social sector as seen by the research leaves much to be desired. Sustainability scorecard of the cities is a realistic measure of the city's sustainability and can be used to make politically informed judgments. It encourages public accountability and an integrated framework across all the dimensions and would go a long way in evaluating our cities.
